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(54) TIU i ANTITUMOR INDOLOPYRROLOCARBAZOLES 



(54)«WO*# tlMtt>f>KBtBB*^^« 

(57) Abstract 

A compound 
represented by general formula 
[1] or a pharmaceutical^ 
acceptable salt thereof, having 
an excellent antitumor effect, 
and hence being useful as 
an antitumor agent, wherein 
X 1 and X 2 represent each 
independently hydrogen, 
halogen, amino, mono(lower 
alky!) amino, di(tower 
alky 1) amino, hydroxy, lower 
alkoxy, aralkoxy, carboxy, 
lower alkoxycarbonyl, lower 
alkanoyloxy, or lower alkyl 

which may be substituted by one or two hydroxy groups; R 1 represents hydrogen, amino, formylamino, lower 
alkanoylamino, monoGower alkyl)amino, diflower afcyDamino, hydroxy, lower alkoxy, aralkoxy, aralkyl, lower 
alkylcarbonyl, arykarbonyl or lower alkyl (wherein the lower alkanoylamino, mono(lower a!kyl)amino, di (lower 
alkyI)amino, lower alkoxy, aralkoxy, aralkyl, lower alkylcarbonyl, arylcarbonyl and lower alkyl may be substituted by 
one to five groups selected from among carboxy, carbamoyl, sulfo, amino, cyano, monoGower alkyl)amino, di(lower 
aIkyl)amino, hydroxy, heterocycle which may be substituted by one to three hydroxy groups or by lower alkyl which 
may be substituted by one to three hydroxy groups, and halogen atoms); and R 2 represents a disaccharide group. 
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R 



N. 



X 




[1] 



7;u=i^i/S x 7^;i/3^->Sx ^;u^+->;ug. 7 ;U3* #~ 

yjv^-ji^ &M7 7'J-;W;^-;HXIifia7 
®.7b*)\s7 1 ys> fittr;U3*->X. t^;U3^->s, t^M^us* 

^;W<^-T;l/Ss 7;;Sx *>7yS, *y{£*& 

7^7;;!, 5?fi«7;l/*;l/7$y*^ t Kp + '>I, l~3<l<Dt 

-r] x*mznzit&mxte*tom¥ftKft%znzmmirz<»b<»T'k 



Hint ft©ffl«»* 




CN 

cz 

DE 



M3» 




MC 

MD *A- K'< 



MN *V^A- 






UZ ^X^J^VitfeB 
VN j'^iftA 



96/04293 



PCT/JP95/01490 



w m m 

*»Wttx EH©#IpC'WffiT*fc'K J:*)R(*Wlc(iJl«iHBJia©«m*l® 

£ffiH*tt«JHBE- 1 3 7 9 3C (l 2, 1 3-S>t Kn - 1, ll-y 
tKD^y-5H--f>Fo [2, 3 -a] k° p n [3. 4-c] ivW< 
7 (6H) *J|l^U 3fe©«rfflFtflH («fHPP3- 

2 0 2 7 7-^) Kfc^TH^ Utf: Tif • + ♦ • T>f-t'^x^ 
? X (J. Ant ibiot i cs) $44|, 7 2 3 ~7 2 81 
(19 9 1^) #MJ o *©&. BE-13793C K>fb^tfo£tt];LT N 

WO 9 1/1 8 0 0 3 RcmP*W6 - 1 2 82 8 3f) fcfc 

&©$$!£ Hi SI (HP£&Htl WO 9 1/1 8 0 0 3^m?6- 
1 2 8 2 8 3^) Tlf • v> + -*;l/ • *7 • 7>^t'*x4 ^ X ( J . 
Ant ibiot i cs) ^4 5# N 1797~1798H (1992 

1M©M1 
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R 1 




[1] 



io 7;U3+i/S, 75^3*<>g, rt;i/*:*»>;i/g, ftift7;io*v/a;M-:.=. 
^S. &&7;ua/>r;M-*v'g, t Ko+v'ffi^y^nsxti i~~2{@ 
©h KD + ->S-eS^$nx^Tfeck^i£iS7^;US^U R'li*ffc 

7;M^U7$yg, >><£®7;M^U7iyg, t Ko+>S> {£&7;U=»* 
15 75/i/3*'>SU 75^+yuSx {£^7^;i/^;i/^-'-^Ss 7U- 

*R0 c fi«7;i/+^«li*;i/#+i/;HS % iuw<f(j\,m, x;i/*g, 7$ 

20 yg, >7yg. {£^7^+^75 v?<£&7/m^u7 = yg x t 

Ko*->g % l~3{I©b FD*i/gXI*l~3{®©fc Ko + i/gKcfcoT 

?y$Fhfrt>tizm&*)m*nz> i~5ii©e&g£*rL-t^T*>j:^) * 

25 &©"C&£o 

««7;i/*;u«<!:{ift*ad< l -6ffli<0iattttXli^tttt©7yi/*^*T 
&t>> 0l*<f> xf-;Hk yubVUS, -fy^o^ 

30 g. -f vy^;US N sec -T/^yUg, tert -T/fvl/g, ^V^;Ug, 
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jisj-frmz i mttzr i smvkZo mm* yw;;s> ^ jut 

io 7;;S> yf;byDh*;l/7;;S, xf;KvrDt>7;;S, y- TJl 
7>/W7 if-yU^f V 7^;U7 ^fil/sec- "7>;l/7 5 V 

y^>^U7^yg. y^;u**^>^7 = yg, ^^iA+i//i/7$; 

is ffi«77U:3 * ->I <h 1 ~ 6 iiOil^Xli^^^T^n * -> 

gT'£>9. ^f-^t+yl, x^l/**->«. 7ntf;M-*->S % 

-f v:/n t°;M-*->g x T^M'+v'g. VT^M-^g, sec-:/ 
f-/U^*->ai % tert ^>^;M-*>g. f/^>f 

7 b*i/*Jl>tf-Jim, ^V^^JUt^i/ijJVt^JVm, s e c -75^M" 
+ >^7;l/^;l/g x tert -T^M^S/rt^M-:^;^ ^>^;M-*-> 
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y^;u^^— ;i/**->* % -< v^f/W;^- ;^+->S. sec- 

tert -y^rt^tf-yM-^g, 

io Is ;;S> 7 -/^rt^tf^l/T s e c - 

•7TJltum-frT ;;S> tert - zf+fr-h frtf-frT ^y=f- 

75/M^ug£LTI20Rtf'<>'^;ug N 7i^f;vs, 7i-;^Dt 
15 Jl^ 0-j-7=?-j\sjt f-yug^ ^7^;ux^;i,g % fF7th'ot7f;M 

^7;U*;l/^;U^'ji;US<i: l ~ 6 ®commXteftm#.<DT 

20 -<V7=}-)\,i})V#-)Vm. s e c -Zf3-)\/i])VX-)\,^ tert 

7 U -;i/^;i/,t:-;US<i: Ltli^iK^'/^;H, £ - i-y^-jvti Jit: 

25 mmmmtimnmi-, mmmT&u&mm^&Qmmz 1-31®©^ 

xnM^££&5~6M©£^g£&i#U PRtf^-yPg. fn'J- 

30 "^"So 
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-«IS t it 2 f@©^ y h - xxi*^* v-xt<y U 3 >;u^{c J; o Tig 
H3fC$tl5ll> #RtfTn-X N Tyl/ho-X. vW-X, 

^'p-x. -r K-x x #5? h-x % ^o-xscfcn^o^y-^t. 




[2] 



R3 




[1] -a 
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•c*s tiat&vi<D 9 1> r • ^M^jstno^Miwmcr s c <t k * o 
®x£z&£.®x$>titf^?tix'h&^i)\ fc<b*.(*-9-^nxy*x ^ 

5 TD3D^y^x(Saccharothrix 
aerocolonigenes) ATCC 3 9 2 4 3Wm&tizmX'£ 

So 

[2] ZM&fo [l] -ai;»5i;^Lti^iit^ii; 
io ©*>©ri<®ffl-e£S 0 fllx-tf. LTIi, rtfESft-a**:/ K*«u 

^i+x, **x*x, «m % ^n^ x /h£E* % 

y^7*^IKi:^©«AHtt*ttl«!lD-r*ci:fe-ct* 0 Hfe©8fcU 

xktM, ^-rtibmm-t&ztinx-zzo 

ft. Ji<!:7««XliaSl««<i:^©l^*i*ll«feUTfe«kl^ fticjg&ig 
SXIi*M*Lft#«X*<a* U*. £g&g(i2 0-3 7 0 C^ii^T'*»S 
ff£L<{22 5-3 0 o CT'&6 o ff£U^it!!©pHli4-8©feffl 
30 T\ ««JHfffl«2Bra-2 0Qia x ff£L<li4BR3~l 5 BRSjTfcSo & 
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U Btt&ft&o ££tt;fc®f*£;< h>U£<DGffi&m& 
^ 9 Cite J: »K [1] -ati$n5ll:^{|i: 

is X» 2-7i;7'J>Sl(liN->f;l/-N' -^hD-N-- 

hDy/7-y> (ntg) mv&mm&miz&z&m. 7T-vmk. m 

*JSE©-»S; [1] TfcSftSftefchiMKS; [3] 

20 




[3] 



30 
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NH 2 — R 1 [4] 

fcbx&mmzm : £'rzz.±\z±imi&-rzit)\ &wut&® [3] xit* 
omm&mmmmz t ^ >*r«$^ i e*©-»a [ i ] 

^N-NH 2 

Mtt&fr* mWt&m C3] Xtt*©Sf&K«aS§»{*i;:fc Yu-*i/A, 
7 5>*Rjfi:$* N 1 !£«©-**£ [1] -C*$n*^tt©«5^x 

^N-OH 

©&±*(T9::£ic<fc9$3ifrrsc:£# , r*5o 
-*K [3] T£$*lSfl:£«&©5^ A*«*«^T**^K»^ A 

*<- n R 3 -x*$>z4k&ifo£i&mT>mm-?z zt\z^o. m?ummm 2 © 

(1) lzjrs?JjmzJ:-,Tmfe-tZZ£1)<T'£Z> 0 

it&Vn [4] liffiRS£flH*S ttz&to<Dj]mx-9!lj&-t Z Z. 

<t#TtS 0 C3] T?«§n5ft^»Xtt't© < ff|g*«BIR*(ti— 

«5* [4] •C*$n*^ttt©S*Sii^©^»Tl£<ftJ€.*lfe-f 5 KX 

[3] icit^tt [4] *mmmv&MK&isitx*iWs 

t>o Efclcffll^fc^fc [4] ©»ti>fb£#/ [3] Xi**©ra£ftttBH* 
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Rfc&miimnm- 50-^5 owmmx&t)^ ^m^m^xznwi± 

Bf^o^M\^x^^i}^SWizjt^xztii^±.Xltzti^To^Bi^MtRi^^> 

ci^-et-So z\®±T\zLxnt>tiz>-iB& [1] T^$n^>fk^* 

^N-NH 2 

Zti)<X%^ mZ-\*¥W., *;UA7; h\ y>W^l/A7; mt1jQ&-T 

icft c x c n^±xii ^ tiziT omm&mtR? * z. t *> x-% s 0 

i&mlt juj j 4 Mt\u mmmL\m^m®k*. *tft-r*7^ 

R'*<7s ymx$,z-&&. [i] ©-ft^or^^wfcSfti^ &*n© 

ft^KiOrr-pcir^T^So 
itzRtfrTZ jmx&Z-f&X, [1] ©tt&$©75;U*;Wfc£ftte. 



96/04293 



- 10 — 



PCT/JP95/01490 



V&ZitSVQOAZTyJ^Mt. 7 foil J 4 ML 7 V -jWj totf-frfo 

m mUQM WO 9 1/1 80 0 3) Tlf 5? + *y ryf- 

t**x>r ? X ( J . Antibiotics) $45 # > 1 7 9 7- 
1798H ( 1 9 9 259 #JSU Kfc^TB^L*:^ > Yvii)U<*/-MZ 

-ft&ZmAlrZzt&T'ZZ* Whs [2] xmznzit 

smxuzommtf&mztitzit&m- [2] iz-tex [5] 

R 2 -2 [5] 

<t£® [2] MMB- [2] tit&H [5] X«B- [5] t<OK 

©£9tt&&£LTJi0J;il;r^y-;W x^y-y^ y 0 /V-;K 7-fe 
h>x x t Ko77>, i?**V>. T-ir hx h ij;U N N. N-^> f- 

xm^zztfrxzzo Ki&izm^zmwmmtLxi^ WMBtmix 
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<t&® [2] XWt&m- [2] bit&to [5] XteB- [5] t<DK 
JSKKLTW:, a^x <t£#J [2] XI*fc£«JB- [2] l*;H3*tLT. 

[5] X&B- [5] (ii~3*;i/jW8i*£n*j&^ ^JBCEbTfl: 
£43? [5] X&B- [5] licnOTXIi^n^±©S*ffl^SC<h^T^ 

1 0 O'COIBWfflt^ftSo RJtaffiBfcftfcttHttttc^ ltli3 0^ 

l"f 7 > K 7>X (19811f) (T. W. Greene. 
Protective Groups in Organic 
Synthesis, John Wiley & Sons, 1981)$ 

KT*^»:^LT*>t> N Q-lfeiJltinm 1 0%MRPMI 1 6 4 OJgife 
(2 OmM02->;^y|>x^;-^^) KJJD*fc«£ btz a 

i x i o 3 ®<bmmm&£$;t;MM%m%i& (ti&vimm 1 o 

PRM I 16 4 Oigitik 2 0mMO2-y/l/^yhi^y-;l/^^) 
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5 0m 1 £9 6^T>r ? P7b- Hctf&U 3 7 °CT 2 4 I^Fb1> 5% 
C0 2 TT'^SL/^{C±ie©^5 0ml 3 7°CT'7 21*^ 5 

% CO»TT«*ax MTT»|j£ftKJ;0*fjra»tJtlS!Lfc. 

Ifcjfofcl 0%^WRPMI 1 6 4 0mm\ZlRjUmtLiz o 1 x 1 0 3 <1© 

Mmmmz£t;mM%&%w vtifeyimm 1 o %^prm i i 6 4 o& 

«0 1 0 Oml £9 6^**071/- Mw^ffiU 3 7^2 4^ 5 
% C 0 2 TT'^S Lfc&K±fg©fc& 10 0ml ZlJQZ., 3 7 °CT 7 2 8$ 
io FiSk 5% C0 2 TT'£S&. 5 0%h'J^DDfti(Ti^U 0. 4%X 

L/Co 4 5 0 nm£*Nfc&g<hL/T5 5 0 nmlc;&# LTft 

Mil. *fgBJHt£EJ©k hSiHBBaj^-rSKJljgStt^^WrtTKKL 
is /Co *i8S(i N t hJJ$^«PC- 1 3&tft hB&Uffll&MKN - 4 5*ttffi 

u ifflsa^gffl^tmii, ^T(os«niaft^^Bgjejfli^ i o%#^ 

RPMI 1 6 4 Ott«l*flJl\ ±C©v>^»«IBiac o 1 on 2 6 left 

20 Piit«tt£7* u so Kwti&snft ( i c so) ami mom *)x*>-otz 0 

nMt&tot LT«5fe©#iFtflg| (BIK&M WO 9 1/1 8 0 0 3) 
i:fc^t^$*lfc (12, 13->>tKo-l, 1 1 Ku + >- 

12- ()S-D-^t7;-Wt/) -5H--OKP [2, 3 - a] b°n 
d [3. 4-c] */l>/^/-/l<-5. 7 (6H) -V*y) Zm^tz 0 

25 



30 
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P388 


colon 26 


PC- 13 


MKN-45 




0.037 


— 


— 


0.22 




0.065 




0.3 


0.24 




0064 


OfiR 

U.UO 




VJ.CiO 




0.007 


0.08 


0.30 


0.10 




0.011 


0.14 




0.21 




0.017 


0.30 




0.33 




0.002 


0.036 


0.073 


0.044 




0.027 


0.54 


0.55 


0.43 




0.004 


0.074 


0.057 


0.073 




0.1 









xhz> 0 

20 MTiznmm&&v&mi£mfx*mMz&bm&mzi&wtzi)\ * 



H 




30 mmLtzm®. t»*Dxijn'i7D3Diy^ 
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(Saccharothrix aerocolonigenes) 
ATCC 3 9 2 4 3#lml £*Vlo-X3. 0 %, 7—^7 v 9- 1 . 
0%, *$H*fil. 0%. fc e fcO t &K*7;U>"7 AO. 3%frt>t£2>t*m 
10 0ml £#fr5 0 0 m 1 7 5 X n 2 #Kg$| U 2 8 0 CC2 4 

s ma. ®&mmm m#2 2 ouhe) ±t^ibfc 0 1 5 om 1 

£i£i|i!2 5 L££tT5 0L®®?>? l^KgSU 2 8°CT'4 8$|8U S 
« (0. 5vvm) (ft»2 5 0@<E) ^gbfco ®::®«M7. 
2L*$0U3-X1. 0^fnMJV6. 0%, EJfctf&l. 5%, t& 
*»«0. 5 96 x »»»-«7tK?D«0. 1%, U ^"tR^T^^A 

10 0. 1 5K87>^7A0. 1 %, KK^;u>"i7A l . 0%fr$>teZ>% 
iftl. 2 kL£#&-2 kLS©*>? l*IC&iSU 2 8 0 CT'&§1 (0. 
5vvm) m&2 5 O0$i) «SW: 0 1 2 0 B#^ggLfcB$£T\ 
BE- 1 3 7 9 3 C^*£D4 9 5 g^fh7k Kd7 7>/^;-;P 
(1 : 2) M3 3 0ml »bt, MK|5Lt£#TT'2 4B$|ffl**Lfc 

is BE - 1 3 7 9 3Ct&5fc©9 9 0 g££trr b5b Kd7 7>/^ 

(1:2) *g&6 6 0ml £»U IWl±^T"eM{C 1 2 0B$Rf! 

%muzo ±immmizs<-7j n 1 o okg^tiau ^^n^g 

#£7 5%t ? ;-J\,X*2® (1 kL> lkL) ffitfiLfco ^ ^ y — yufibtfs 

&£#j5 o omi tvmmb. VT\b-tztt.m®&mmLiZo tkm®*it# 

20 U 813. 0 gOWttmtZo CCD$*4 0 0 g£*> >; #y;l/®*7 ? A? 
D7/77-f- (11x110 cm, 7 3-y^C- 3 0 0, ftftftUtt 
83) KftU V9uu*9y/*9J-)\,/7- Vu??>/2 8%T 
>*-77k8tt (3:1:3:0. 2,3:1:3:0,2:2:3:0) 
y ?;-Jl/-rh7t KD77>/7K (7:7:1) T^tiJ 

25 U Btt©ffc£tt*£tf#g*«llWEHUA:o c*v£-tr7 T x«y *XLH- 

2 0 (9 x 1 0 0 cm, 7 r ;l/V>7ttSS!) 7 A? P7 h tcft U 

*y;KD*7A^D7F/77^ - (2. 5x30cm, 7^-y;UC- 

3 0 0, fnTti^HttSS!) ICW U i?^DD^ * / h v h K 
30 D77>/2 8%7>^77K?§& (3:1:3:0. 2,2:1:3: 
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0. 2, 1:1:3:0. 2> 0. 5:1:3:0. 2.0. 25:1: 
3:0. 2) TIB»»aiU Btt0fc£4&*£tf£®*»*M£H Ufco 
lCC;fa,£-fe7 7T7^XLH-2 0 (9 x 1 0 0 cm. 7 7 ^->7|iS) 

5 OHft^fl 5mg*ifc„ 

fiS*lt: raj 1° : +185° (c = 0. 4 7 3, DMF) 
9t=Ht ; C3 2 H 3 ,N 3 0,4 
Mft##r ; HRFAB-MS (m/z) : 
io tt-Utt (M) * 6 8 1.1 8 0 6 

HSiJfil (M) * 6 8 1. 1 8 2 6 
'H-NMRX^ hJU (CD 3 OD, 5 0 0MHz), S(ppm) : 
3. 37 (1H, t. J = 9. 4Hz) , 3. 51 ( 1 H. d d, J = 3. 

6. 9. 4Hz), 3. 71 (1H, t, J=9. 4Hz). 3. 78 
15 (1H, dd. J = 5. 2, 11. 6Hz) , 3. 83 ( 1 H. ddd, J 

= 1. 8, 5. 2, 9. 4Hz), 3. 90 ( 1 H, t, J=8. 
8Hz), 3. 94 (1H, dd, J=l. 8. 11. 6Hz). 3. 95 

(1H, t, J = 8. 8H z) , 4. 05 (1H, m) , 4. 21 (1H, 
dd, J=2. 0. 12. 2Hz), 4. 26 (1H, t. J=8. 
20 8Hz), 4. 34 (1H, dd, J = 3. 7, 12. 2Hz), 5. 38 

(1H, d, J = 3. 6Hz), 6. 96 ( 1 H, br d, J=8. 
0Hz), 6. 97 (1H, br d, J = 8. OHz), 7. 12 

(1H, t. J = 8. OHz), 7. 13 (1H. t, J = 8. OHz), 

7. 27 (1H, d, J = 8. 8Hz), 8. 56 ( 1 H, br d. J = 
25 8. OHz), 8. 74 (1H, br d, J = 8. OHz) 

,S C-NMRX^^ (CDsOD, 125MHz), 5 (ppm) : 
61. 9 (t), 62. 7 (t). 7 1. 5 (d), 73. 8 (d), 
74. 2 (d), 75. 0 (d), 75. 1 (d) ,7 8. 8 (d), 
80. 0 (d), 80. 5 (d), 86. 8 (d), 103. 3 (d), 
30 113. 0(d), 114. 8(d). 117. 7(d), 117. 9 
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(d), 119. 6(s), 12 1. 0 (s) . 121. 8(s), 

122. 3 (d). 122. 7(d). 123. 1 (s), 125. 1 

(s). 125. 8(s). 13 1. 0(s), 131. 6 (s), 

131. 9 (s), 132. 5 (s), 144. 4 (s). 145. 1 

s (s) , 1 7 2. 5 (s) . 1 7 2. 6 (s) 

7-tr h>C^*tfft< N ?an*;l/A x s\*D->izmHz<l\ 

Rfl;0. 18 l?W6 0F, M «ffl, BllfljSIK: 

io h;Ux>/> ?y -;U/x Ko77>/2 8 %T >*^7*S»[ 

(2:3:6:0. 4) J 

SfeEJS : tOIKft Utt 
H»J2 




(1) 5* [8] 




[8] 



HSfcflJ 1 iz&^xnztllzil&to. 1 2 9mg£28£7kgtfl:* U -7 A* 
30 &&4. 5mlKjffllUSaTl. 5^fBBJl»Ufc!ftx K^mz2 -7* 
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J >5 OmK ^tSTlSfD$-ii-^2^JgK5 Oml^MELfco 7k 

5 H!U 2 13. 6mg*|fc, 

Rfl:0. 3 3 i/J],9t±m. *— t?;Wl/6 0 Fas*. g&fJi§& : x 
t Ko75> : > 9J—to\ n—^*^> : 4&= 10:1. 5:4: 
0. 1) 

ftTiS ; C S2 H 3 oN 2 0 I5 
10 FAB-MS (m/z) : 6 8 2 (M) * 

'H-NMRX^h^ (CD,OD, 3 0 0MHz). <5(ppm) : 

3. 37 (1H, t, J = 9. 3Hz), 3. 50 ( 1 H. d d. J = 3. 

8, 9. 7Hz), 3. 69 ( 1 H. d. J = 9. OHz), 3. 72- 

3. 98 (5H), 4. 06 (1H, m) . 4. 22 (1H, dd, J = 
15 2. 5, 12. 3Hz). 4. 25 ( 1 H. t, J = 8. 6Hz). 4. 

35 (1H. dd, J = 3. 6, 12. 2Hz), 5. 37 ( 1 H. d, J 

= 3. 8Hz), 7. 00 (2H. dd, J = 0. 9. 7. 6Hz). 7. 

16 (2H. t. J = 7. 9Hz), 7. 2 8 ( 1 H. d. J = 8. 

9H z) 

20 (2) nmm2(D (1) \Zts^xmt>tltzit£® 12 9mg<£: (2SR) 

-3-tF7^;-l, 2 --fu'tyVX-jVl 3mg£N, N-i?/i-j\, 

25 DD^> : > : : tK= 5 : 2 : 2 : 1) tl «fc *9 ¥8S!! 

U MO^bMl 1 lmg£i#fc 0 
Rfl-'O. 2 8 (*)U9ttm> b*;uy;l/6 0 F 284 , £0fl$j£;7- 

F7hKo75>: ^^y-;l/: n-'S+U-y : 10:2:2:0. 
1) 

30 fl^5£ : CasHsaN.O.e 
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FAB-MS (m/z) : 7 7 1 (M + H) * 

■H-NMRX^^h;U(DMSO-d 6 . 300MHz), <5 
(ppm) : 2. 9-3. 2 (3H), 3. 3 5-3. 5 0 (4H). 3. 
50-3. 75 (6H), 3. 90 (2H), 4. 07 (2H). 4. 5- 
s 4. 6 (2H) . 4. 62 ( 1 H. d, J = 4. 3Hz). 4. 96-5. 
03 (2H), 5. 04 (1H, d, J = 5. 0Hz), 5. 14 (1H. 
d, J = 3. 3Hz), 5. 35 ( 1 H) , 5. 63 (1H) , 5. 74 
(2H) , 6. 98-7. 10 (3H) . 7. 18 (2H, dt, J = l. 
1. 7. 9Hz) , 8. 54 (1H. d. J = 7. 7Hz). 8. 70 
io (1H, d, J = 7. 9Hz) f 10. 00 (1H, s). 10. 41 

(1H, s) . 10. 8 2 (1 H. b r s) 

mmm3 

5t [9] 



20 R 4 te^uh»>;i/g£miEH-5i <pjhA«ig)*i)»ar 

nwmi \zts^xmt>tit:it&yi2. lmg^t K^>i7kfti%4 0ju 
i \zmm u mux 1 ^fm^ ttz 0 7k i m i tinax*^ m&Mxp n 

R f m : 0. 3 4 Ufrjrim^ *~tf;UY/U6 0 F 254r MF,8jgj& ; ? 
25 nnt>;l/A:y^>'-;l/:fh7tKD77>=l : 1 : 0. 5) 

FAB -MS (m/z) : 6 9 6 (M) \ 7 19 (M+Na) * 

S [1 0] 



15 




[9] 



30 
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NHCH (CH 2 OH)2 



5 




(1) 2. 1 0-9'<>*?A/**i'- 1 2- [5-0- (2. 3, 4 - h >J 
10 -0-'<>^-jS-D- + yDt7;->;I/) -2, 3 -0->T V^Pfc: U 
x>-/S-D- U^7^y ->;U] -6-^f-;l/-T^Ko [2, 3 -a] £d 
d [3. 4-c] *;i//<V-;i/-5. 7-V*>®$nm. 

7kiHI:rt U-7A2 0 0mgMii!tM; , >A3 3 2mgmF-h l J 
/M. Om 1 K&jSS-tK 2, 1 0 -•;^>y;^->- 6 - > f M V F 
is p [2, 3 -a] t'PD [3, 4-c] ft/W^/-^- 5, 7->>*;/ [# 
^#J4#JRD 8 3mg^x.Mig^Tl 5^a^L^ 0 5-0- (2. 3. 
4 - h 'J-0-^>>?;U-i3-D-4yD t'7; WW -2, 3-0-^7 
:7°P bf U "r >— D — U #7 5y-X4 4 5 mg^bHMP T [a,*1M^;P 
t^XF'JT; K3 R^E^fc^^^O^a^Wk^n^^pPll^T 
* h - h U Jl 4 . 3ml tefcfl? UTMT Lfc 0 SfiCT 2 B$Rnfi# LfcSU 

/Co gHS*->U *y;^07 h^^7>f - (h;Ux>-^i^ > ;u= 1 5 : 

i) ^m^xmmbmmwo2, 1 o-^>s?/m-*->-i 2- [5-0 

- (2, 3. 4- h ■J-O-^i/Wl'-ig-D-^i/Pb^y ->;U) -2, 
3-0-'f77*Dt , 'Jf>-/S-D-'Jt:77; >>;l/] -6-/ > K 

0 [2, 3 -a] fan [3. 4-c] #;W<*/-^-5. 7-i?^-> 

1 4 Omg^-'fifco 



Rfl: 0. 3 9 



: »»xf-yl/= 2:1) 
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1H-NMR (3 0 0MHz. CDC 1 3 ) ppm 1. 07 (3H, 
s) , 1. 62 (3H, s) , 3. 2 1 (1H, m) , 3. 
30 (3H, s. N-Me) . 3. 58 (3H, m) , 3. 96 
5 (1H, m) , 4. 0 4 ( 1 H, m) , 4. 2 2 ( 1 H, 

dd, J = 4. 8Hz, 6. 7Hz). 4. 3 3-4. 8 3 (9H. 

m). 5. 00(1 H, dd, J = 5. 1 H z. , 7. 
2 Hz) . 5. 1 9 (4H. m) . 6. 2 3 ( 1 H. d, J = 
4. 8Hz, H-l). 7. 0 4-7. 5 4 (2 9H, m) , 9. 

io 09 (1H, d. J = 9. 0Hz). 9. 20 ( 1 H. d. J = 
8. 4Hz) , 1 0. 0 3 (1 H. S. N-H) 
(2) 2. 1 O-^t Kp*->- 1 2- [5-0- (^-D- + ->Dt*7; 
: s)V) -jS-D-'J^77;->/V] -6 -y^;l/><> Kp [2. 3-a] h° 
do [3, 4-c] ijJW<V-)V-b, 7 - i?*><D$im. 

is ffi@{*®2, 10-vJ^Vi?^+i/-12- [5-0- (2, 3, 4- 

h "J -0-^>y;l/-/3-D- + >Dt°7; ->;l/) -2, 3-0-^7^0 
t°<;x>-iS-D- u^^^y -WU] -6 >Kd [2, 3-a] 
fop [3. 4 - c] *JW<V-JV- 5, 7--;t>l 3 7rag^i7K 
THF 3. 4ml fc»»U 1 0 %£gM * y -;U3 . 4ml 

20 gfi 2 B#Ra«#l,rt:o £&ift£&Bx*;l>T*&«?U 4 96»»*oivc 

4- (^x>-ftUif;l / =3 : 1) -Cff^LAio $ £ftfc@ft 7 2 m g 
Z/?;-Jl-7HF (1 : U 6 ml) KjgJBU 10%^.^ 

7k«g^^->-7A±T^L^Ez8^L/c 0 3 ml 

izmm L'<? i?<y ^mzijQZ.*mzmn.T 4 isms** Ltz 0 temzm* Ltz 

^EttMfL2. 10-i>bKn + ->-12- [5-0- (£-D-*->d 

h"5y >;i/) -iS-D-'j^77;wi/] y kd [2, 3- 

30 a] b°oo [3, 4- c] tiJW<*/-;l>- 5 . 7-^t>2 9mg^fc 0 



WO 96/04293 



- 21 — 



PCT/JP95/01490 



RffllrO. 49 (^aa^;l/A-y ^y-;U-x^y-;l/-7K=5 : 2 : 
2 : 1) 

5 1H-NMR (5 0 0MHz, DMSO-d6) :ppm 3. 07- 

3. 22 (6H, m, N— M e , H-2". 3", 5" -a), 
3. 37 (1H, m. H-4" ) . 3. 77 ( 1 H, m. H- 

5" b) , 3. 92 (1H, m, H-5' -a) , 4. 1 8-4. 

29 (4H, m, H-2* , 5* -b. 3' , 4' ) , 4. 
10 34 (1H, d, J = 7. 3Hz, H-l"), 4. 96 (1H, 

d, J = 4. 9Hz. 4" -OH) . 5. 00 (1H, d, J 

= 4. 3Hz, 3" -OH), 5. 14 (1H. d, J = 4. 

9Hz, 2" -OH) . 5. 25 (2H. d, J = 5. 8Hz, 

2' -OH. 3' -OH), 6. 42 ( 1 H. d. J = 5. 
is 8Hz. H-l'), 6. 79(1 H. dd. J = 1.8Hz, 

8. 4Hz), 6. 86 (1H, dd, J = l. 8Hz, 8. 

4Hz), 7. 12 (1H. d. J = l. 8Hz) . 7. 24 
(1H. d. J=l. 8Hz), 8. 83 (1H, d, J = 8. 

4Hz), 8. 92 (1H, d, J = 8. 4Hz), 9. 79 
20 (2H, m) , 1 1. 3 6 (1 H, s) 0 

(3) 2, 10-i?tKn+->-12- [5-0- (/S-D-^o Mv J 

v)V) -/3-D- V#75S i/Jl] -6-yW>Ka [2. 3 -a] h* 

on [3. 4-c] *)W<>/-)U-5, 7 - i>*>2 9mg£2 Ny^MitiJ 

U u ATkjgft 0 . 8ml \z®m U MUiZX 4 0 Ltz 0 Rl&mz 2 N 
25 i£SU. 6raimtpH=2i:lfc^ tKT'^LHP-20 (tK) © 

Jj7UzM®ZM:tZo mfli^TKT^L^ /*;-frT'®tiiLtz 0 ^fe 

7? ? is a >&M#>TmifcLtzo mm*?/ ^jv^kt = ki m uzm 

»U 2 - t K^yy- 1 . 3 -7u'*>9*-)\, [#3T0J 1 #JdG 4 0 
mg ©v^f-;l/*/l/A7$ F 0. 5m\mfo%lJQ*.£U1&&&&l,tz 0 
30 £&&££i&i&-tr7 7-r«y? XL H-2 0 (^ODtwl/A->^;-;l/-i 
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*y-;U-7k=5 : 2 : 2 : 1) IC«kO»«!U ««0<t^«J 1 4 mg£ 

Rft: 0. 2 9 (^np^;UA-^^y-;U-x^y-;l/-7K= 5 : 2 : 
5 2:1) 

FABMS (m/z) : [M + H] +=7 1 1 

1H-NMR (3 0 0MHz, DMSO-d6) :ppm 3. 49 
io (4H, m) , 3. 78 ( 1 H, m, H-5" -a) , 3. 9 1 

(1 H, m. H-5" -b) , 4. 09(1 H. br), 4. 
15-4. 28 (4H, m) . 4. 33 ( 1 H, d, 3=7. 
2Hz, H-l"). 4. 52 (2H. m) , 4. 98 (2H, 
br), 5. 30 (1H, b r) , 5. 53 ( 1 H, d. J = 
is 2. 4Hz, N-H) , 6. 45 (1H, br), 6. 79 
(1H, dd, J=l. 8Hz, 8. 7Hz). 6. 83 ( 1 H, 
dd. J = l. 8Hz. 8. 4Hz), 7. 10 ( 1 H, d. 
J=l. 8Hz), 7. 23 (1H, d. J=l. 8Hz), 8. 
82 (1H, d. J = 9. 0Hz), 8. 91 ( 1 H, d. J = 
20 9. 0Hz) 
HWJ5 
« [1 1] 



NHCH(CH 2 OH) 2 




[a*. R*i±a - D-^v'Pt??; ->;u- b - d - 'J 3 J ->;i/g»i5 

30 tt-T&l tokY&toGM** 
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(1) 2, 10-^>-^W->-12 - [5-0- (2. 3, 4- MJ 
-0-^>^l/-a-D- + i/Db o 7;^) -2, 3 -0--T 77°n t'U 
f>-/3-D-'Jt:7 7;i/;l/] - 6 -y *7l/>f 7 Kd [2, 3-a] fn 
n [3, 4-c] *7;i//<7->rt/-5. 7 -VOryoWt 

6 7]c^k^U^A6 OmgRtfffig^ b U^A 2 0 0mg£7-fe h— h 'J 

;l/2. 3mH;:!&$S-ti\ 2. 1 0 - + •> - 6 - y f ;K > K 

a [2, 3-a] t°oo [3, 4-c] ii )V'<V- )V- 5 . 7—7*7 
4 6mg^MIiai:tl5^|gj!iiiy: 0 5-0- (2, 3, 4 - h U - 
0-^7-7 ;U-a-D-*-7ob'5y i/)V) -2, 3 -0-< 77°d t: V x 

10 >-D-D*75y-X 2 4 7mg^t.HMPT [^t^Wat^ 
xh"JT= K] &Vmmtfcm\z*.*)>;uMtZ1ciizZuxi1&ZT*h-\> 

15 U^tVU^pv h^77^- (h;|/x>-ij^g[xf;l/=i5 : 1) £BH>T 
«t$yUS@&2, 1 0-i?K>i?jl,**i/- 1 2 - [5-0- (2, 3, 4 
- h 'J - O - ^ VvJA- a - D - + d k 7 / y^) -2. 3-0-^77" 
Dfc: 'Jx7- jS-D- U*75/ 7;U] -6-yfM>KD [2. 3- 
a] t? o □ [3, 4-c] ti)W<V-)\>-S, 7-yt>8 4mg^i/: 0 

20 

R f fit : 0. 4 4 (^t>:ftKxf;l/=2 : 1) 

1H-NMR (3 0 0MHz, CDC13) ppm 1. 19 (3H, 
s) , 1. 6 2 (3H, s) , 3. 3 0 (3H. s, N- 
25 Me), 3. 4 2 -3. 5 2 (3H, m) , 4. 03-4. 17 
(2H, m) , 4. 4 2-4. 8 6 ( 1 0H. m) , 5. 17 
(2H, m) , 5. 23 (2H, s) , 6. 33 ( 1 H, d, 
J = 3. 3Hz) , 7. 0 4-7. 5 4 ( 1 9 H. m) , 9. 06 
(1H, d, J = 8. 7Hz), 9. 17 (1H, d, J = 8. 
30 7 Hz) . 9. 8 0 (1 H, S, N-H) 
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(2) 2, 1 0-^b Fn*>- 1 2- [5-0- (a-D-^yob^; 
->;U) -jS-D-'Jt:77;^] -6-^;WT> Kn [2. 3 -a] f 
do [3, 4-c] ^;U/<-/-;U- 5, 7 - : s*y<t>mfe 

mmw2. io-^>-;wy-i2- [5-0- (2. 3, 4-h 

5 'J -0-^>^yP-a-D- + >D ¥v J -2, 3-0--rv^otf 
'Jf> - /3-D- >;^C75y -6-y^;U>f>KP [2. 3 -a] fcf 
do [3, 4-c] #yU/<V-;l/- 5, 7-i?^>8 lmg^THF 
3 ml K?§A?U 1 0%mtJ?y-J\sl. 5 ml ^Mfi&l. 
5 BtRHaft L A: 0 5f5&£#&i*^-C#fR! U 4 %MWtKoc ^&£7kT' 

10 Vift UZ 0 &W&fc&mi& U 'J # y;U^7 7A?07^77-f- ('s* 

tf->-THF=3 : 2) T'»^L/c e ib^iMy^;-;!/ 2 ml 
Kj§A?U 1 0%/^v^Aj££2 OmgfcflD;^ 7K&£ffl5Ut 3 B^BS 
#L/c 0 ftk8^«&L7V(£fc&£««gU »t7rf-ynLH-20 
(7nDMA-y r?/"-;l/-i?y-;l/-7k= 5 : 2 : 2 : 1) T'ffiSS! 
is U 2. 1 0-i?h Ko*->- 1 2- [5-0- (a - D -**>n 7 •> 
)V) - P-D-VX??; i/jl] -6-y^;l/-T>Ka [2, 3 -a] t'u 
n [3. 4-c] J]jW<V-JU-5, 7-^>2 7mg^|fc 0 

Rfl: 0. 57 (^OD^;l/A-> ^y-;l/-x^y-;l/-7K= 5 : 2 : 
20 2:1) 

1H-NMR (3 0 0MHz, DMS0-d6) :ppm 3. 14 
(3H, s, N-Me) , 3. 3 0-3. 5 2 (5H. m, H- 
3" . 4" , 5" ) , 3. 8 3 (1 H, m. H-5* a) . 
25 4. 0 3 ( 1 H, m. H-5' b ). 4. 19 ( 1 H. m, 
H-3' ) , 4. 30 (2H, m, H-2' . 4' ) , 4. 82 
(1H. d. J = 3. 0Hz. H-l"), 4. 87 (1H, 
m) , 4. 97 (1H. d, J = 4. 8Hz). 5. 29 (2H. 
m) . 5. 73 (1H. br), 6. 47 ( 1 H, d. J = 
30 6.0Hz, H-l'), 6. 79 (1H, dd, J = 1 . 
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8Hz, 8. 4Hz). 6. 83 (1H. dd. J = l. 8Hz. 

8. 4Hz), 7. 06 (1H, d, J = l. 8Hz). 7. 
37 (1H, d, J = l. 8Hz) , 8. 83 ( 1 H, d, J = 
8. 4Hz), 8. 93 (1H. d, J=8. 4Hz), 11. 
5 5 6 (1 H, S, N-H) 

(3) 2, 1 0-*fc Kp+>- 1 2- [5-0- (a-D-*->Dt°5/ 
i/)V) -0-D- 'J*'75/ i/AS] -G-S?J\"(yh'v [2, 3-a] h° 
up [3, 4-c] 7-i?*>2 5mg£2 N7kKffcrt 

io UOA7kr£& 0. 8m 1 K&ft?U £fiKT4 0#»#L*: o SfS&Jl 

2 Nig& 1 . 6ml £ft]X-T p H = 2 <h L*:&> 7j<T'#fR 

^ ? •> 3 >£$kit)TmmLtz 0 mm*?* ?ji<*jiat $ k i mi 

U 2 - h K5 5V - 1 . 3 -yn/N°>^^-;l/ 60 mg ODMF (0. 5ml) i£ 
*;UA-y ^y-yu-i^y-;u-7K=5:2:2: l) KiOf&SUU ^@©-fb 

Rffcl :0. 35 (^7DD^;l/A-y ^7-;l/-i^y-;l/- 7 K = 5 :2 :2 : 1) 

20 

FABMS (m/z) : [M+H] +=711 

1H-NMR (3 0 0MHz, DMSO-d6) :ppm 3. 81 
(1H, m, H-5a) . 4. 02 (1H. m. H-5b) , 
25 4. 1 7 ( 1 H, m) . 4. 2 6 (2H, m) , 4. 5 3 (2H, 
m) , 4. 81 (1H, d, J = 3. 4Hz. H-l"), 
4. 88 (1H. m) . 4. 97 (1H, m) , 5. 28 (2H, 
m) , 5. 54 (1H, d, 3 = 2. 7Hz, N-H) , 6. 
47 (1H, d, J = 6. 3Hz, H-T ), 6. 80 (1H. 
30 dd, J = 2. 4Hz, 9. 0Hz), 6. 83 (1H, dd, 
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J = 2. 4Hz, 9. 0Hz), 7. 06 (1H. d. J = l. 

8Hz). 7. 38 (1H, d. J = 2. 1 H z) , 8.82 

(1H. d, J=9. 3Hz), 8. 93 ( 1 H. d. J = 8. 

7Hz), 9. 92 (2H. b r) . 11. 59 ( 1 H. S) 



m 

SC [12] 



NHCH(CH20H) 2 




[12] 



R'l^a- D- ¥5 J >>J\s- a - D - »J *;7 5 y ->;U3g*-ife 

is (1) 2. 10-^>ym->-12 - [5-0- (2, 3. 4, 6- 

f h 7 - 0 - a - D - 1'7 ; ->;W -2. 3-0-^v;/ 

Dh°Ux>-a-D- ->;U] - 6 - / > Kn [2, 3- 

a] t'on [3. 4-c] -^;U/<V-yU-5. 7 - >CDg{ii 
7k»ffc*y tfAl 0 5mgRD r 5SS?v^>"^A4 0 Omg^Tt h- h 

20 ';;l/8m 1 KSfflSc-fr* 2, 1 0 - 6 -/ =f-)\,4 > Kd 

[2, 3-a] t°DD [3, 4-c] f) )W< V-JU- 5 , 7-^5j-> 
1 2 9mg*jD^MKTll^fBIJt«iUfc»l-^DD-5-0- (2, 
3, 4, 6-x — 0-O^;U-a-D-^VUn £5/ WP) -2, 
3-0--T 77*dt°'J-r>-a-D-»J^7^y-X 5 0 0mg©7-t? h 

25 -M 6 m 1 Lfc 0 gfifcT 4 $fm# U 5^ 1 N 

ii5 0ml fc£££*ftt*x^7U2 0 0ml T'J4tiiL/Co WftB*** IS 

1) £flil*Tf»S!US'<yU*2, 1 0-v^>>>;M-*v/- 1 2- [5-0 
30 - (2, 3, 4, 6 --f h7-0-^>^-a-D-^;l/3l:7; 
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— 2. 3-0->T vyDfiJf>-a-D - U*'7^y i/jU] -6-J=J-J\s 
-f>h'D [2, 3 -a] t°DD [3. 4-c] -*?;W<V-;l/- 5. 7 - V 
*>2 4 Omg^ifc, 

s Rf M : 0.65 (^^-9- > : g£$x^;l/= 2 : 1) 

1H-NMR (300MHz, CDC 1 3 ) :ppm 9. 70 (1H, 
s) . 9. 16 (1H, d. J = 8. 4Hz), 9. 05 
(1H, d. J = 8. 4Hz). 6. 9 7-7. 5 0 (3 5H. 
io m) , 6. 30 (1H, d, J = 3. 6Hz). 5. 22 (2H. 

s) . 5. 1 5 (2H. d. J = 2 . 7 H z ) , 4.9 1 
(1H. d, J = 3. 9Hz). 4. 79 (1H, d, J = 
11. 1Hz), 4. 51-4. 71 (7H, m) . 4. 36 
(1H. m, J = ll. 1Hz), 4. 26 ( 1 H, d. J = 
is 12. OHz), 3. 99-4. 12 (4H, m) , 3. 53-3. 
60 (3H, m) . 3. 45 (1H, dd. J = l 1. 1, 3. 
9Hz), 3. 30 (3H. s) , 1. 60 (3H, s) , 1. 
2 1 (3H. s) 

(2) 2. 1 0- yt Ko*->- 1 2 - [5-0- (a - D - ^OUn £5 J 
20 -a-D-iJ^77;->/l/] -6-J3-JU> Ko [2, 3-a] h* 

on [3, 4-c] -*7;U/<V-;l/-5 f 7 -¥*>&W& 

2, lO-^>-W*->-12- [5-0- (2, 3, 4, 6-fh 
5-0 - ^>v?/l/- a - D - ^/l/a 1 7 ; iz/l') -2, 3-O-^V/nfc: 
'Jf>-a-D-iJ**77;wH -6-^f/K>Ko [2, 3-a] b? 
25 up [3. 4-c] -77;l//<V-;l/- 5, 7-^>5 0mg^^DDtwl/ 

(2 : 1) 5mH;i*gft?U y ? Zfm&tiQ 

f h7kKD77>-l 0%&Wl-J 9 J-JU (10:3) 1 OmllV 

30 -fe^-r vmmLtzmmzmffiLtzo si^7 7 f7nLH-2 o 
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U9J-)V) -Cfl!$yU2, 1 Kn*->- 1 2- [5-0- (<r- 

D - f J -WU) -a-D-'JjK75; •> A/] - 6 - * f-Az-f > Kn 

[2. 3-a] foo [3, 4-c] - A//<V- A- 5 . 7 - 
12mg» (3 9%) 

5 

Rfl: 0. 3 1 (^□DtwVA-y^;-;V-f h7tKo75>=3: 
1 : 1) 

1H-NMR (3 0 0MHz, DMS0-d6) :ppm 11. 57 
io (1 H. s) . 9. 8 2 (1 H. s) . 9. 7 8 (1 H, s) . 

8. 93 (1H. d. J = 8. 4Hz), 8. 83 (1 H. d. 
J = 8. 4Hz), 7. 40 (1H. s). 7. 06 ( 1 H. 
s). 6. 8 1 (1H, d. J = 8. 4H z) . 6. 80(1 H, 
d. J = 8. 4Hz), 6. 47 (1H, d, J = 5. 
is 9Hz) , 5. 86 (1H, m) , 5. 26 (2H, d, J = 
6. 2Hz), 4. 95 (1H, d. J = 5. 5Hz). 4. 85 
(2H, t. J = 4. 8Hz). 4. 58 (1H, t. J = 4. 
8Hz), 4. 2 5-4. 3 4 (2 H, m) . 4. 18 ( 1 H. 
m) , 4. 05 (1H, dd. J=ll. 1, 4. 8Hz), 
20 3. 80(1 H, d, J = l 1. 1Hz), 3.35-3.70 
(6H, m) , 3.13 (3H, s) 

(3) 2, 1 0-v>t Kn**>- 1 2- [5-0- (o-D-^k^; 
•>;U) -a-D- ^ )V\ - 6 - y f-AH' > Ko [2. 3-a] 7 

z>J [3, 4-c] J]Jl'<V-Jl-5, 7-iS*><D$lfe 
25 2. 1 0 Kn + i/- 1 2 - [5-0- (a-D-^k'7;-/ 

;U) -a-D-iJt:77;-WV] -6-yfM>Kn [2, 3-a] bfn 
d [3, 4-c] -27/1^'/- A- 5. 7->?^>2 Omg^-l 0%7KK-ft 
U * ATk^ffi 1 m 1 U £fi£T 1 B$F£ftft Lfco KfS&K 2 N£ 
8U . 5ml ^Sn^T^fD Lfc&. ^ f-A/xf- A"»r h > 5 0 m 1 T'fflfcH U 
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1 Ku4-*>- 1 2- [5-0- (a-D-y)lzi\i? J i/Jl) -a 

- D - V y J i/)V] - 6->f;W>KD [2, 3-a] 73J [3, 
4-c] *7;W<y-;U- 5. 7-^>2 0mg^ifc o 

5 Rff: 0. 25 (^DDt«;l/A:^^;-;l/:f h5tKD77>=3 : 

1 : 1) 

(4) 2, 1 0-5?fc Kn*->- 1 2- [5-0- (a - D - 4010 / 
<>;U) -a-D-'Jt'77;-WV] -6-y^;U-T> Kn [2, 3-a] 7 
7; [3. 4-c] tjA//<V-A>-5, 7-^>2 0rag^/>f;W 
10 AT = K2m nijgjj? L2 -h - 1 , 3-yo/<>5?t-^ 

2 Omg^Jo^fiiCT3NFP B HI»L^o EJ6«*i«a»I*t7 7 fy 
*XLH2 0 IIJ:$»»!L«©fl:£«J Umg^ftfc, 

(6 8%) 

15 Rff:0. 25 

( b;l/i> : 7-fe h^- h *)Jl> : x h7 t h'n77> : 7k : = 
2:4:2:0. 5:0. 1 ) 

FABMS (m/z) : [M + H] + = 74 1 

20 

1H-NMR (3 0 0MHz, DMSO-d6) :ppm 11. 25 
(1H. s) , 10. 03 (1H, s) . 9. 82 (1H, s). 
8. 89 (1H. d, J = 8. 7Hz), 8. 8 1 (1H, d, 
J = 8. 4Hz) . 7. 42 (1H, d, J = l. 8Hz). 
25 7. 05 (1H, d, J = l. 8Hz), 6. 78 (1H, t, 
J = 8. 4Hz), 6. 77 (2H, d, J = 8. 7Hz), 6. 
50(1 H, m). 5. 53(1 H, d, J = 2. 7Hz), 
5. 25 (2H. d, J=6. 2Hz). 4. 85 ( 1 H, d, 
J = 3. 6Hz), 4. 52 (2H, t, 3 = 4. 5Hz), 4. 
30 34 (1H, t. J=6. 6Hz), 4. 26 ( 1 H. d, J = 
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4. 5 H z) , 4. 18(1 H, dd. J = 3. 6. 6. 
6Hz), 4. 05 (2H. dd. J=8. 4. 10. 8Hz). 

3. 80 (1H, d. J = 8. 4Hz), 3. 56-3. 70 
(3H. m) . 3.3 0-3. 5 1 (1 OH, m) 

5 

2, 1 0--X>i^M-4->- 6-yf-/U-f> Kn [2. 3 -a] tfnu 
[3, 4 - c] iJJW<V-Ji^- 5. 7 - od-5-0- 
(2. 3, 4, e-f^-O-^y^-jJ-D-^k^;-/;!/) - 

2. 3-o->r vyDh'Ux^-^-D-u^T^y-x^-fflc^wje 
a; [i3] 



NHCH(CH 2 OH) 2 




Rfil : 

( h;bi> : T-i? h- h U yl/: -r h5 fc Ko77> : tK : Wffil=2: 4 : 
25 2 : 0. 5 : 0. 1) 

FABMS (m/z) : [M+H] += 741 



1 H — NMR (3 00MHz, DMSO-d6) :ppm 11. 32 
30 (1H, s) . 9. 8 1 (1H, s) . 9. 73 (1H, s) , 



WO 96/04293 



— 31 — 



PCT/JP95/01490 



8. 92(1 H, d, J = 9. OH z) , 8. 82 (1H, d, 
J = 8. 7 Hz) . 7. 23 (1H, d. J = l. 8 Hz). 
7. 21 (1H, d, =J = 1. 8Hz). 6. 86 (1H, 
dd, J = l. 8, 9. 0Hz), 6. 80 (1H, d d, J = 
5 1. 8, 8. 7Hz) . 6. 40 ( 1 H, m) , 5. 54 ( 1 H, 
d. J = 2. 4 H z) , 5. 2 6 ( 1 H, d. J = 5. 
7Hz), 5. 17 (1H. d, 3 = 4. 8Hz), 5. 12 
(1H. d, J = 6. OHz), 4. 75 (1H, t, J = 6. 
OHz). 4. 51 (1H. m) . 4. 3 5-4. 4 0 ( 1 H, 
io m) , 4. 27 (2H, m) , 3. 9 0-4. 0 0 ( 1 H, m) . 

3. 7 0-3. 8 0 (1 H, m) . 3. 50 ( 1 H, m) . 3. 
2 5 (1 H, m) 

it[12] 

15 

NHCHCCH2 0H> 2 



[12] 

20 HO R" OH 

(1) 1, 11 ->^>S?;M-*->- 12- (2, 3, 6, 2' , 3' , 
4' , 6' -'v7*-0-tr/<o-f/1/-j3-D-7* ht'^y i/)V) -6- 
>Kn [2, 3 -a] fno [3, 4-c] *JW<y-j\,- 5, 7 

25 -?*>(Dm& 

1. 1 1 -K>W*5/-6-^fH> Ka [2, 3-a] t'DP 
[3. 4 - c ] a 5 , 7 - > 1 0 0 m g N Mitm 

8 4 0mga^U + a7-y-^2 00mg£Ml/X>8ml IZMM^ 
it, 0. 5B#P 8 f MD&38StU*:& 1 -?oo-2, 3. 6, 2' , 3' . 
30 4' , 6' -'v7*-0-fcf/<o>r/l'-D-7* h t7; i/ K 1. 2 5g 
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CD h;l/X>»«2ml%iTl/fc. 2^ra«fliLfc» N Efctt*-fe5>T h* 

#Kjl^;U= 1 0 : 1) £ffll ^TfltS!! 1/ 1 , 1 1 - ^>-?M+->- 1 2 
- (2, 3. 6. 2' , 3' , 4* , 6' -*s"f9-0- £- 
5 D-7^hf7/>WW [2. 3 -a] fan [3, 

4-c] i])W<V-)\<-S, 7-i?t>4 5mg^fc 0 

Rf ffl : 0. 70 C\*1f>-6fc&i^U= 2 : 1) 

io (2) 1, ll-5?t Kn**>- 1 2 - (2, 3. 6. 2' , 3' . 4* . 

f>Ko [2, 3 -a] h'DD [3. 4-c] *7;l"<V-;l/- 5. 7 

1.11 -v?^*;M-*v/- 12 - (2, 3, 6, 2' . 3' . 4' , 
15 6' -s\zff-0- ¥'<v4 JU- 9 V^yJisJl) -Q-Z+jV 
4 y Kd [2, 3 -a] t°DD [3. 4-c] rt;W<V-;U-5, 7 - 
>4 5mg£THF5ml £*»U '<5 V*? y ^febi&fiftpu tK 

*£IMMfc3 BlBMfcbfco M&£«i®Ufc&a&£2gfciL 1 , 1 1 - * t 
Ko*->-12- (2. 3, 6, 2' , 3' , 4' , 6' -'Y/*-0-tf 
20 /<n-Ol/- £-D-5? hh'^y - 6 -^^;U-T > Kd [2, 3- 
a] t'DD [3, 4-c] *JJW<*/-JV- 5. 7 - i?* 
2 0mg£|#fc o 

Rfjl:0. 50 (^\*1f>-B£Kx^A/= 1 : 1) 

25 

(3) 1, 1 1 -£?fc Kn*->- 1 2 - (£-D-?? bfcf^y •>;!✓) -6 
-^/H^Kn [2, 3 -a] 7?; [3. 4-c] 1jAs'<V-A>- 5, 
7 - >©^jg 

1 1 -5?k Ko*->- 12 - (2. 3. 6, 2* , 3' , 
30 4' , 6' -^7^-0- bT/<D-f;l/-/8-D-7* hf^y •>;!/) - 6- 



WO 96/04293 



— 33 - 



PCT/JP9S/01490 



y^H'VKD [2, 3 -a] foD [3, 4-c] 2uW<'/-;U- 5, 7 

fQUfcSU B^Kxf-;|/3 0 0ml TttUHL/c 0 W$JI£7k-^-c!Sft]&£7k 
5 "CftfrgK tt&MffiLtz. jg|S^t7 7f-y ^XLH-2 0^-ffl^TS^L 
^y-yUT&fcBLl, 1 1-yt Kd*->- 12- h 
y->;U) -6->fM>KD [2, 3 -a] 77> [3, 4-c] rt;l"< 
y-;W-5, 7 -it*>7. 0mg't|fc o 

10 R f f£ : 0. 3 9 (^DD*)l/A-^y-y[/-f Ku7 5>=2 : 

1 : 1) 

4) 1, 1 1 -£>t Ko**>- 1 2- hh*5y -6- 

yf-^VKD [2, 3 -a] 7?; [3. 4-c] 5. 7 

15 -v?^->7. 0mg^y^W«M7 = K2ml lzmML2-\i v 
^-1. 3-7 p n/N°>^^--;|/4. 3 m g£fl[]X. 8 0 °C\ZX 1 . 5%ljt 
tfco S^fiMSi-tr7 7 f7 ^XLH-2 0^ffll>TS^Ly * 
y -/l/Tfctb L^jS©^^ 1 . 3mg£fifc 0 

20 FABMS (m/z) : [M+H] + = 771 

1H — NMR (3 0 0MHz, DMS0-d6) :ppm 10. 84 
(1H, s) , 10. 40 (1H, brs), 10. 03 ( 1 H. 
brs), 8. 74 ( 1 H. d. J = 1 3. 2Hz), 8. 58 
(1H, d, J = 13. 2Hz), 7. 19 (2H, t. J = 
25 7. 8Hz), 7. 10 (1H, d, J = 8. 8Hz), 7. 01 
(2H. dd. J = 7. 8, 13. 2Hz), 5. 58 ( 1 H, 
d, J=2. 4Hz), 5. 45 ( 1 H, brs), 5. 27 
(1H, d. J = 4. 4Hz), 5. 09 (1H, d, J = 5. 
4Hz), 4. 97 (1H, d, J = 2. 0Hz), 4. 86 
30 (1H, d, J=5. 4Hz), 4. 64 (2H, m) , 4. 
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10 



15 



20 



25 



56 (2H, t, J = 5. 9Hz), 4. 31 ( 1 H, d. J = 
7. 8Hz). 4. 14 (3H. m) , 3. 8 5-3. 9 2 (2H, 
m) , 3. 0 8-3. 7 0 (1 2H % m) 

2, 1 0 - i?^ > + •> - 6 - y f M V Kd [2, 3-a] fc'o o 
[3. 4-c] fjJW<*/-fr-5 t 7-iS*>&Ul -?od-2, 3. 
6, 2' , 3* , 4' . 6' -^T^-O-f^nfyU-D-^ h \Zv J 

H»9 
* [1 3] 



NHCH(CH 2 0H) 2 
N 




[13] 



Rf It : 0. 02 ( h;Ui>-T-fe b- h 'J ;U— THF — tR— i^K= 2:4:2:0. 
5 : 0. 1) 

FABMS (m/z) : [M+H]+= 771 



1H-NMR (3 0 0MHz, DMSO-d6) :ppm 11. 20 
(1H, s) , 9. 77 (2H. br), 8. 87 (1H, d. 

J = 8. 6Hz), 8. 79 (1H, d. J = 8. 5Hz), 
7. 21 (1H. d. 3 = 2. 0Hz). 7. 03 (1H. d. 
30 J = 2. 0Hz). 6. 82 (2H. m) , 6. 09 (1H, d, 
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J = 9. 0Hz), 5. 98 (1H, t, J = 4. 3Hz) , 
5. 54 (1H. d, 3 = 2. 4Hz), 5. 25 (1H, d, 
J = 4. 2Hz). 5. 11 (1H, d, J = 5. 7Hz) . 4. 
88 (1H. s), 4. 86 (1H, d. J=6. 6Hz). 
s 4. 60 (2H, t, J = 4. 2Hz). 4. 55 (2H, t, 
J = 5. 1Hz), 4. 44 (1H. d, J = 6. 9Hz), 4. 
27 (1H. dd, J = 4. 3. 8. 1Hz), 4. 15 (1H. 
m) . 3. 9 7-4. 0 8 (2 H, m) , 3. 65-3. 80 
(4H. m) . 3.1 5-3. 5 8 (9H, m) 
io HSfS#J 10 
« [14] 



15 




(1) 1, 1 1 -i?Oi?Jl,**i/- 12 - (2, 3. 6. 2' . 3' , 
20 4' , 6' -^y^-O-O^ylz-zS-D-v^h t^y •>;!/) - 6 - * 
W>Kd [2, 3 -a] fan [3, 4-c] ijJW^f-fr- 5. 7- 

1 0 0ml KS&S-tK \t&® 1. 1 1 -2>'OS^M-*v'-6-^f-/U 
25 -T^Kp [2, 3 -a] t°DD [3, 4-c] ^JW^Z-fr- 5, 7 - 

>1. 7 g^xlfii:t 1 Bff B llI^ Ifc^ 1 - ^ o d - ( 2 , 3. 6. 
2' , 3' , 4' , 6' -^-0-^>^-/5-D-7^hh°7;- 
X 4. 5 g©7t h- h 'J«7 0m 1 ^iTLfc. liai:T-B|:»fi! 
UfcgL fcfomZ 1 Nl£&3 0 0ml \Z&g&&ffl&*1-j\,6 0 Om l T'ft 
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>-»f^=3 0 : 1) £m^Tm&L&'<Jl'? 1.11 ;l/ 
**i/-12- (2. 3, 6. 2' . 3' , 4' , 6* -^7?-0-Ky 
itfr- p-U—?)VYVv J : s)\>) -6-/*m>h'v [2, 3-a] £ 
s dd [3, 4-c] tUW<V-Jl-5, 7-i>*>2. 1 gZ'&tZo 

Rim : 0. 31 : IHKxf-;U= 4 : 1) 

(2) 1. 1 l-i?kKo + y-12-^-D-7/l/hh'7;->;l/-6-y 
10 ^;l"f>Ko [2, 3-a] £pp [3, 4-c] *^/<»/-jb- 5. 7- 

1. 1 1 ->>^>>;M-**>- 12- (2, 3, 6, 2' , 3' . 4' , 
6' -^sy^-0-O^;i/-/S-D-v;Uh £5/ -6->^;M" 
>Kd [2. 3-a] b*PP [3, 4-c] *;W<V-;U-5. 7-v>*> 
is 2. 1 g^^aDt^A-^^;-;l/-f h?k Kp75> (2 : 1 : 1) 
2 OOralMU A-7iJ«)Ay5 9 ^ttiiM, 7k£3£fflm<t4B# 

2 0 tISILl, 1 1 -5?fc Kp + >- 1 2-£-D-v;l/ 

ht'5y ->;U-6-y^^^ Kp [2, 3-a] bfpp [3, 4-c] # 
20 JW<V-JU-5, 7-i>*>9 3 6mg£*fjt 0 (44%) 

Rfl: 0, 45 (^OD^l/A-^^;-/P-fh7t Fo75>=2 : 
1:1) 

25 1H-NMR (3 0 0MHz, DMS0-d6) : p pm 10. 81 
(1H, s) , 10. 36 (1H, s) . 9. 95 ( 1 H, s) , 8. 71 
(1H, d, J = 8. 4Hz). 8. 53 (1H, d, J=8. 4Hz), 
7. 18 (2H, t, J = 8. 1Hz), 7. 10 ( 1 H. d, J=8. 
4Hz), 7. 03 (1H, d. J = 8. 1Hz), 6. 99 ( 1 H, d. 
30 J = 8. 4Hz), 5. 73 ( 1 H. s) , 5. 61 ( 1 H, d. J = 6. 
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0Hz), 5. 33 (1H. t. 3 = 4. 8Hz), 5. 14 ( 1 H. d. 
J = 3. 6Hz), 5. 05 (1H. d, J = 4. 8Hz). 4. 97 
(2H, t, J=5. 1Hz), 4. 54 ( 1 H, t, J = 3. 6Hz), 
4. 1 5 (2H, m) . 3. 90 (2H, m) , 3. 7 1 (4H. m) , 
5 3. 6 0 (lH. ni), 3. 4 2 (3H. m) . 3. 15 (3H, s) 

(3) 1, 1 1 -^h Ko*->- 1 2-jS-D-7;Pht7; >Jl-6-/ 
>Kn [2. 3 -a] 77 J [3, 4-c] J]JW<V-Jl-5. 7- 

1, 1 1 - v?t Kd + ^- 1 2 -/S-D-7;Vht^y i/Jl- 6 -* =f-)V 
o -T>Ko [2. 3 -a] t*DD [3. 4-c] i))W<V-)\/- 5 , 7 - v?* 
>9 3 6mg£l 0%7kBMfcrt UOAtKtS^3 0mli:»|j?U MKT 1 
B#lfflJf # L/io Settle 2 3 0ml £flnx.T#*D L*:SL > ^Uif- 
^h>800ml -CtttfJ Lfco W&S£fSfD&&7kT'8t#SL ftftk *tt 
U g&£-tr7T7S;7XLH-20 (>*/-;!✓) T'fltSUUl, l l-yt 
5 Ko+y- l 2-/S-D-^;Uhf7y'>;i/-6-^^;^>Kn [2, 3 
-a] 7=>J [3, 4-c] ^;U/<V-;l/-5, 7 - it* >780mg 
(85%) 

Rfffi : 0.47 (?on*;l/A : ^ 9 J : x h 5 k Ko7 5 >=2 : l : l) 

lH-NMR (3 0 0MHz, DMSO-d6) :ppm ll. 03 
(lH, s) . 10. 53 (lH, s) , 10. 14 ( 1 H, s), 8. 
51 (1H, d. J = 8. 1Hz), 8. 36 ( 1 H, d. J = 7. 
8Hz), 7. 26 (2H, t, J = 7. 8Hz), 7. 14 (1H. d. 
» J = 8. 7Hz). 7. 09 (1H, d. J = 8. 1Hz), 7. 05 
(1H, d. J = 8. 1Hz), 5. 76 (1H. s) , 5. 61 (1H. 
d. J=5. 7Hz). 5. 32 (1H. t. J = 4. 8Hz), 5. 14 
(1H. d. J=3. 9Hz) . 5. 1 0 (1H. d, J = 4. 5Hz) . 
4. 98 (2H. t. J = 5. 7Hz). 4. 54 ( 1 H, t, J = 3. 
» 6Hz). 4. 09 (3H. q. J = 4. 5Hz). 3. 95 (2H. 
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m), 3. 7 2 (3H, m), 3. 60 (1H. m), 3. 30-3. 41 
(3H, m) 

(4) 1. 1 l-^tKo*y-12-^-D-^hf7;^-6-> 
s f-^-fyKo [2. 3 -a] -7^y [3, 4-c] ijJW<V-JU- 5. 7- 
Omg^DMF 1 m 1 K&A?L2-t K5>V-1, 3-7o/* 
>S?;f-7H 0mg*Jn«filCT3^faJt»tfco EJfc&£«*gf&g|8£ 

0mg*Ifc o (7 6%) 
10 R f § : 0. 3 0 

( h;Wx> : 7-te h-h : x h^k Ko75> : * : = 
2:4:2:0. 5:0. 1) 

FABMS (m/z) : [M+H] +=771 

15 

1H-NMR (5 0 0MHz, DMSO-d6) :ppm 10. 83 
H H. s), 9. 80-10. 10 (2 H. br), 8. 70 
(1H. d, J = 8. 0Hz). 8. 53 ( 1 H, d. J = 8. 
0Hz) . 7. 19 (1H, t, J = 7. 5Hz) , 7. 1 8 
20 (1H, t. J = 7. 5Hz), 7. 08 ( 1 H. d, J = 8. 

9Hz). 7. 04 (1H, d, J = 7. 5Hz), 7. 00 
(1 H, d. J = 7. 5H z) . 5. 73 (1H, s) . 5. 
61 (1H, d, J = 6. 4Hz), 5. 58 ( 1 H, d, J = 
2. 7Hz) , 5. 1 4 (1H. d, J=3. 4Hz) , 5. 0 3 
25 (1H, m) , 4. 96 (3H, q, J = 4. 8Hz), 4. 

54 (4H, t. J = 4. 0Hz), 4. 0 5-4. 0 7 (3H, 
m) , 3. 9 0-3. 9 4 (3H, m) , 3. 70 (4H, t, 
J = 4. 8Hz) , 3. 45-3. 61 (5H, m) , 3. 18 
(1H, m) 

30 
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2, 1 0-i"<>W+v'-6-^5 L M>Ko [2, 3-a] foo 
[3. 4 - c] i])W<V-J\s- 5. 7-^^1-^0-2, 3, 
6, 2* , 3' , 4' , 6' -^•?*-0-'<> : J>)V- $- D-vyl/ht'7 
y -x£fflOH»J 10 Kf2#©#&<h|5]1£©;£&C«J; 11 

[1 5] 

NHCH(CH20H) 2 



[15] 

OH 
R 8 

Rf <g : 0. 25 

( |>;l/i> :7th-h>J;l/:fh7t Kp75>: tK :ifcgf=2 :4 : 
2 : 0. 5 : 0. 1) 




20 FABMS (m/z) : [M+H] +=771 



1 H-NMR (3 0 OMH z, DMS0-d6) :ppm 11. 17 
(1H. s) . 9. 78 (2H, br) , 8. 87 ( 1 H, d, 
J = 8. 7Hz), 8. 79 (1H. d, J=8. 7Hz). 

25 7. 18 (1H. d. J = l. 2Hz) . 7. 03 (1H, d, 
J=l. 8Hz), 6. 83 (1H. dd, J = l. 2, 8. 
7Hz), 6. 80 (1H, dd, J = l. 8, 8. 7Hz), 
6. 06 (1H, d, J = 9. OHz) , 5. 91 ( 1 H. t, 
J = 3. 6Hz), 5. 72 (1H, d, J = 2. 7Hz), 5. 

30 7 0 ( 1 H, d, J = 6. 3Hz), 5. 50 (1H, d, J = 
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2. 7Hz), 5. 21 (1H. d, J = 3. 3Hz), 5. 05 
(1H, d, J = 5. 4Hz), 4. 97 (2H, d d, J = 

5. 4, 7. 2Hz), 4. 59 (1H, t. J = 5. 1Hz), 
4. 5 3 (2H. t. J = 5 . 4 H z ) , 4. 1 9 (1 H. 

5 dd. 3 = 2. 1, 9. 9Hz), 4. 05-4. 11 (3H, 
m) , 3. 7 0 -3. 8 7 (3 H, m) , 3. 42-3. 65 
(10H. m) 

1. 1 l--^y^l/t+y-6-yf;K>Ko [2, 3-a] t°nn 
io [3. 4 - c] *>JW<V-)1- 5, 7-^^1-^0-2, 3. 

6. 2' , 3* , 4' , 6' -^:/*-0-^>^;U-£-D--feob-*t: 

5 j -xzm^mmm 10 tztmoyfmtmmoumz j; o n»j 12 

15 HSfefl) 12 
5* [1 6] 



25 Rf ^ : 0. 05 

( MWn> : 7-b h- h U f - t Kn7 5 > : * : Wm= 2:4: 
2:0.5:0.1) 

FABMS (m/z) : [M+H] +=771 




NHCHCCH2 0H) 2 
ill 



20 



R 



30 
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1H-NMR (5 0 0MHz, DMSO-d6) :ppm 10. 82 
(1 H, s) . 1 0. 3 7 (1 H, br), 9. 9 6 ( 1 H. 
br), 8. 7 0 ( 1 H. d, J = 7. 9 H z ) , 8.54 
(1H, d, J = 8. 4Hz). 7. 19 (2H, d d, J = 
5 8. 0. 8. 0Hz), 7. 09 ( 1 H. d. J = 8. 8Hz), 
7. 01 (2H, dd, 3 = 7. 9. 7. 9Hz). 5. 58 
(1H, d. J = 3. 3Hz). 5. 39 ( 1 H, d, J = 4. 
5Hz) , 5. 39 (1H, br) , 5. 08 (2H, t, J = 
4. 2Hz), 5. 03 (1H. d. J = 5. 3Hz). 4. 93 
10 (1H. d, 3 = 2. 4Hz), 4. 55 (2H, d d. J = 

4. 9. 4. 9Hz), 4. 36 ( 1 H. d. 3=7. 5Hz), 

4. 12 (2H, br), 3. 89 (2H, b r) , 3. 67- 
3. 7 1 (2H, m) . 3. 3 9-3. 6 0 (6 H, m) . 3. 
18-3. 34 (3H, m) , 3. 05-3. 15 (3H. m) 
15 #%#J 1 

5£ : H 2 NNHCH (CH 2 OH) 2 (17) 

(1) *t Ko*->7-t? h>-;tftlO.Og, *JW<i?>m tert-Zf*-JUx.XTJ\< 

u.7g*2-? j -;u5oomi \z®m u muvi5mrmnuz 0 m«e 
20 mm u mtzmi****. ones*-*. 2- (ten-T^M-*^*^*^ 

M) b K5 7VM.3-:/o/<>^*-;U£l8.67gfcfeB{*£UT£fco 
'H-NMR (3 00MHz, DMSO-d 6 ) , S (ppm) : 1. 49 
(9H. s) , 3. 92 (2H. d. J = 5. 2Hz), 4. 24 
(2H. d. J=5. OHz) , 4. 88 ( 1 H. t. J = 5. 
25 8Hz), 5. 61 (1H, t, J = 5. 1Hz). 9. 98 

(1 H, brs) 

(2) 2- (tert-7f-A/**->;& t Vv % /J-1.3--7w<>i?*-A< 
5.00g£0°CTx >-t t KD7 5 >H{*50ml*fln^.fc^. MfiT*0.5 
TOSftLfco Rifc«rc6££E»25inl£gi&-CJnjU 1.5 * lUh&Silk U 

30 fc 0 Ki£:«[«:«£E»«U^^*lfcM«5*^Xv^X50Wx4©H*^-f 
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a#**»T«E»ttU $»£*l*SMK05£* IRC-50©NH4 + ^-ryiC(S 

1.3-:/p/«>iM--*2£6g**fiH{*£: LTilfco 
5 FAB- MS (m/z) : 107 (M + H)* 

'H-NMR (200MHz,CD 3 OD).<5 (ppm) : 2.78 (lH.m) .3.50- 3.75 (4H.m) 
#%0J2 

5C: NHjNHCH 2 CH (OH) CH 2 OH 

10 ( 1 ) D L - -feyUT^xt K~S(*6. 7 3g, *;W<y>i 

t e r t -7f-A/X*x7U9. 8 7 g£9 5 y -;U 5 0ml Hjgft? 
U ifiTl 5lSfiaiI#Lfc»* 6 0 o CT'3 0#«#Lfc o S*&«*«E» 
«U aaE*ft»if-7l/J:»)SM$-a:. (2SR) -3- (tert-y 
^;u^+->^;u^:-;i/) t 1. 2-rD/^-;t-^l 3. 

is 7 gfcfeSfttL-Olfco 

R f M : 0. 4 9 (*JWm, *—&JWfJl6 0 F 264 , £6g&j£ ; i? 
tuu/fy : / ? J -jl= 10:2) 
'H-NMR (3 0 0MHz, DMSO-d 6 ) , 6 (ppm) : 1. 4 1 
(9H, s) , 3. 39 (2H, m) , 3. 93 (1H, m) . 4. 65 

20 (1H, t, J=5. 8Hz), 5. 11 (1H, d, J = 5. 0Hz). 

7. 16 (1H, d, J = 6. 0Hz), 10. 52 (1H, b r s) 
(2) (2SR) - 3- (tert-^W+^;^'-;l/) tK? 1 /; 
-1. 2-yDA'>^-;H2. 6 gKIIT, t^y-f- t Kd7 
z> 5 2ml Zmttfa MUX' 1 0 ftffl* LtZo Kfemz 6 

25 2 6mi zmuvmz., i o o °ct 1 5 btz a R&mt&Kmm u 

*WfU i rc- 5 o<nmi 4 + f-f^iz&mz-tt^ ?k 

T'^tU Ltio Btt®&$t!W&Zmit>TWEEmt&U (2 S R) -3-hF 
30 2-7as<>i?*-jl,2. 2g^ifel«:iL-C»fc„ 
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Rf<I:0. 33 +— if;l/y;U6 0 F 26 «, Mffli&M ; n 
-7?y-;U : g^K : 7k= 5 : 2 : 1) 
FAB-MS (m/z) : 1 0 7 (M+H) * 

'H-NMR (3 0 0MHz, DMSO-d 6 ) , 5 (ppra) : 2. 5 1 

5 (1H. dd. 3 = 7. 3. 12. 1Hz), 2. 66 ( 1 H, d d, J = 

4. 3, 12. 1Hz) . 3. 2 8 (2H, m) . 3. 5 6 ( 1 H. m) 

it: 




1 -s<y V J > Y- )V \ 5 g£THF 1 5 Oml fc&J»U D f" 
^Wf;^i/7i?K (lM:THF^ffl() 16 1. 3ml«l 
^5?fflMT0°CT'3 O^SftLfcgL 2, 3 - ^yot-N - y f-vl/v b 
-f ^ Kl 8. 1 g<DTHFig&l 8 0ml £1 O^tfTfgT bfc 0 
®T**TSU 0°CKT0. 5 tiff&m- bfz'ik, Kfemt 2 Ng&l LK&tr 

C^TSIgS-r*Ci:ICj:»)BW^«J (1 9) 2 6. 9g^|fc 0 (iR2$ : 
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9 7%) 

HRMS (m/z) : found 410.0273, calcd 
4 1 0. 0 2 4 8 [C 2( >H, 8 N 2 0aB r t^X] 
IR(KBr) : cm"' 1 7 0 5, 1 6 2 8, 1 5 7 6. 1 4 3 3. 
5 1 3 8 3. 1 2 5 9, 1 2 4 7, 1 0 7 6, 7 6 2, 7 3 9 

'H-NMR (3 00MHz, CDC1 S ) :<5ppm 9. 03 ( 1 H. 
b r s ) . 7. 94 (1H. d, J = 3. 0Hz), 7. 64 
(1H. d, J = 8. 0Hz), 7. 3 0 - 7. 5 3 (5 H, 
m) . 7. 15 (1H. t. J = 8. 0Hz). 6, 82 ( 1 H. 
io d, J = 8. 0Hz), 5. 22 (2H, s), 3. 16 (3H. 

s) 

(2) SC: 



I 




(20) 



(5£nK Boclitert - ~f )\>#-)\,^7r<t 0 ISJbo ) 

20 #%0J3© (1) T*%t>tlt'Jt&® (1 9) 29g, Zfll^-tert 

-•y^Jll 6 9 gRO'4 -N. N-itSj-jUT = J t°U *>1 36mg^ 
THF2 0 0ml|:i$i? UMfcT 1 B$ffiS& bfz 0 £fttt&«f8&. 

^□Dt-M-ftKif^t^l^TI^Ll^tAi (20) 32.9g 

25 £ntz 0 mm =92%) 

IR(KBr) : cm"' 1 7 6 5, 1 7 1 2, 1 4 3 8. 1 3 6 9, 
1261. 122 8. 114 9. 739 

HRMS (m/z ) : found 510.0815. calcd 
5 1 0. 0 7 9 0 [C 2 5H 23 N 2 0 5 B r «hbX] 
so 'H-NMR (300 MHz. CDC1,) :5ppm 8. 04 (1H. 
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s) . 7. 2 0- 7. 6 2 (7H. m) . 6. 95 ( 1 H. d. J 
= 7. 9Hz), 5. 23 (2H. s) , 3. 18 (3H, s) . 
1.5 3 (9H, s) 
(3) iS: 




(21) 



l-s<>y)\,Jr* ; s4 y K-7H07.2mg£THF3ml Kj§$U 'Jf^^+ 
1Mf-/UPS/5 5*K (1M:THF&&) 0.48ml *Jp^M1?ffl«T0 a CT 15 
#HHlf*UfcfiU #^J3© (2) T»fc*t£«5 (20) lO2.2mg0THF?§ft 
2ml*20^3&M^T«TFLfc o *T»7«. MfcT0.5l*IBfflM*Lfcau S 
is !6K*2Nttl|10mL ST&i^U30mLT}fctil Lfc. W$JI£ 

LH2fi*v/U*y;i/^D-7'hr5 7^ ('M s "frv-ft»xf-;i/=4 : 1) * 
ffll^tlJIU S^(2 1) 112. 7mg*»fc. (iR$:8 6 
96) 

20 HRMS (m/z) : found 653.2529. calcd 

6 5 3. 2 5 2 6 [C 4 oH„N»0. t LT] 

IR(KBr) rem-' 1 7 5 9. 1 7 3 4, 1 5 7 9, 1 4 9 8, 
1 4 3 0, 1 2 6 1, 1 2 1 7, 1 1 4 9, 7 5 2, 7 3 3 
'H-NMR (300MHz. CDCh) : <5ppm 8. 78 (1H, 
25 brs),7. 90 (1H. s),7. 75 (1H, s),7. 

29-7. 52 (10H, m). 6. 58-6. 82 (6H, 
m). 5. 17 (2H, s), 5. 15 (2 H, s), 3. 19 
(3H, s) . 1. 5 3 (9H, s) 
(4) 3$: 

30 
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&%ffl3(D (3) tltz4t£®) (2 1)6 9mg^f;l/7 = > 

( 4 0 %/ 9 J -)mm 1 m 1 iZfeW U m&iZT 1 0 5)Fi3»# Ltz a R 

10 ft(2 2) 5 5..2m*8fc, (95%) 

HRMS (m/z ) ; found 553. 1982, calcd 
5 5 3. 2 0 0 2 [C 8S H 2 7N s O«<hUT] 

IR(KBr) : cm" 1 6 9 1. 1 5 7 7, 1 5 3 1. 1 4 2 3, 
1 3 8 4, 1 2 5 9, 1 0 8 3. 7 5 2. 7 1 5. 6 9 4 
is 'H-NMR (300MHz. CDC1,) : 5ppm 8. 73 (2H. 

brs), 7. 69 (2H. d, J=2. 1Hz). 7. 30- 
7. 49 (10 H, m). 6. 60-6. 75 (6H, m). 5. 
16 (4H. s) . 3. 17 (3H. s) 
(5) #%0J3© (4) m^>tltzit^ (2 2) 3 0mgRtfHJ7^ 
20 *nefc&'<5v^A4 9. 9mg^M9 (TCJCTO. 5^Tm\9.WLtz 0 K 

0£^TJg|fSLy *y wl/TigtiiU^ji>fl:£#] (18) 
1 4. 6mg£'f§fc 0 (1R^ : 4 9%) 

25 HRMS (m/z) : found 551. 1839, calcd 

5 5 1. 1 8 4 5 [C 3 5H 25 N 3 0«<i:LT] 

IR(KBr) : cm"' 1 7 4 2, 1 6 9 5, 1 6 8 4. 1 5 7 7. 

1 4 0 6. 1 3 7 7. 1 2 5 1, 1 1 0 3, 
77 6. 73 7, 696 

30 'H-NMR (3 0 0MHz. DMSO-d.) :<5ppm 11. 67 
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(2H, s), 8. 52-8. 55 (2H,m). 7. 62 
(4H, d, J = 7. 1Hz). 7. 46 (4H, t, J = 7. 
1Hz), 7. 40 (2H. d. J = 7. 1Hz), 7. 23- 
7. 28 (4H, m) , 5. 37 (4H, s) , 3. 30 (3H, 

5 S ) 

4 




(1) 3t: 



BnO" 




(24) 



20 Ta^ns^^ttoMJS. 

6-^>i?;U^'>>T>K~^2 8 4 g£THF 3 LKfcJBU Uf-^A 
^*1Mf-7l/j>i/5*K <1M: THFfci*) 2. 7 L *to*S*£ffl«T 
-1 0^C-C4 5£|HI«#LfcSU 2, ; K 

3 4 0 gOTHF»«3 L£ 1 ^IBjW^T«fT Lfc. 
25 0°C(CT 1 5 »|Bia»Lfc*, 2 Nig® 1 0 LIC&S 

■•T*CtKJ:»)iW^#I (2 4) 4 82 g^i/; 0 0R$:9 3%) 
H R M S (m/ z) : found 410.0292, calcd 
30 4 1 0. 0 2 6 6 [C 20 H,»N 2 03B r iLT] 
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I R (KB r) : cm"' 3 3 3 0. 3 3 1 8, 1 7 6 2. 1 7 0 1. 

1 6 0 6. 1 5 1 1. 1 4 5 0. 1 1 6 5. 
113 5, 1041, 794 
'H-NMR (3 0 0MHz. CDC1,) :<5ppm 8. 60 (1H, 
5 brs), 7. 96(1 H. d. J = 8. 1Hz), 7. 94 

(1H. d. J = 2. 5Hz). 7. 3 3 - 7. 4 7 (5 H. 
m) . 7. 00 (1H, dd, J = 2. 5, 8. 8Hz). 6. 
97 (1H, d. J = 2. 5Hz). 5. 13 (2H. s). 3. 
16 (3H. s) 
10 (2) 5£: 




(25) 



#%0J4© (1) X*'&t>tLtzit&®) (2 4) 1. 0 0 g,ZK8y- 
t e r t -7? JIG 3 7ragRU ! 4-N, N- i? / f-JlT i J fcT'J v? > 
3 m g £ T H F 2 0 0 m LM^ZX 1 B^Sft UA: 0 5fC?££«iK& 

20 ^M^K^^-^^>^ffl^TS^US^t^ (2 5) 1. 

1 8 g^i/: 0 (iR*: 9 6%) 

IR(KBr) rem-' 1 7 4 0. 1 7 1 4. 1 6 1 4. 1 5 2 7. 
1 4 8 7. 1 4 4 3. 1 3 7 3, 1 2 2 7. 1 1 5 3 
HRMS (m/z ) : found 510.0771, calcd 
25 5 1 0. 0 7 9 1 [C 28 H 23 N 2 0 5 B r «h LT] 

•H-NMR (300 MHz. CDC1,) :5ppm 8. 10 (1H. 
s) . 7. 91 (1H. d. J = 2. 3Hz), 7. 73 (1H. 
d. J = 8. 9Hz). 7. 3 4 - 7. 5 0 (5 H, m) . 7. 
03 (1H. dd, 3 = 2. 3. 8. 5Hz). 5. 16 (2H. 
30 s) . 3. 1 8 (3H. s) , 1. 6 8 (9H. s) 
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(3) 5*: 



5 




6 > 1 8. 4mg^TH F 2 0ml KjgJJ? 

U Uf-C? A^*-^yf-;U^->5S?K (1M : THF»«) 2. 3 5ml£ 

io ua^mm^m%rf o °cx 1 5 ufcsu 4 © ( 2 ) s>*ifc 

ffc£fc (2 5) 5 0 OmgOTHFjg&l 0ml £1 OWTITlfc. 
T&T&T&x IfiCt 0 . 5 B$MJI# LfcSU R^ft* 2 1 0 0 m L 
ft|fxf;l/4 0 0mLTfiimLfco W«JI£7k. ISfn£B?7k£ 

is -^**>*ffll^TSIgftLB«ft^« (2 6) 5 8 0mg*»fc o OK 
* : 9 1 %) 

H RM S (m/ z) : found 653.2556, calcd 
6 5 3. 2 5 2 6 [C4oHssN,0,£ UT] 
IR(KBr) : cm"' 1 7 4 0, 1 7 0 1, 1 6 4 6, 1 6 2 3, 
20 154 3.144 5,1155 

'H-NMR (3 00MHz, CDC1,) :<5ppm 8. 41 ( 1 H, 
brs). 7. 97 (1H. s) . 7. 84 (1H, brs), 
7. 68 (1H. brs), 7. 16-7. 43 (10 H. m). 
6. 98 (1H. d, J=9. 2Hz). 6. 85 (1H. 
25 brs), 6. 74 (1H. d, J = 9. 2Hz), 6. 58 

(1H, d, J = 9. 2Hz). 6. 52 ( 1 H, d. J = 9. 
2Hz), 5. 05 (2H, s). 5. 02 (2H, s). 3. 
1 9 (3H. s) , 1. 6 7 (9H, s) 
(4) 5S: 

30 



WO 96/04293 



PCT/JP95/01490 



— 50 — 




#%#J4© (3) tmZtltzit&to (2 6) 10 Orag^W;> 
(4 0%/ 9J-frmm 10ml fc»J»U MKT 3 Oftffl&WlstZo 

io ttftLlW©^^ (2 7) 6 8. 6m^Ifc„ 0W : 8 4 96) 

HRMS (m/z ) : found 553. 1982. calcd 
55 3. 2 0 0 2 [C a5 H 2 7N 3 0 4 i:UT] 

IR(KBr) rem-' 3 4 1 9, 3 3 5 0. 1 7 5 9. 1 6 9 7. 
1 6 2 0. 1 5 3 3. 1 4 5 4. 1 3 8 3, 1 2 9 2. 1 1 6 7 
is 'H-NMR (3 0 0MHz. DMSO-d.) : <5ppm 1 1. 48 

(2H. s) , 7. 62 (2H, s), 7. 28-7. 45 
(10 H. m). 6. 95 (2H. d. J = 1. 2Hz), 6. 
70 (2H, d. J = 8. 7Hz) . 6. 39 (2H, d d, J = 
1. 2. 8. 7Hz). 5. 04 (4H. s) . 3. 03 (3H, 

20 s) 

(5) #2*094© (4) •CfffcttfcffcMf (2 7) 1. 0 1g&tf2. 3- 

??do-5. 6-v>->7;-1. 4 >4 5 6. lmg£hX/ 

x>50mlCS»l 1 0°CiZT4 0$®1g.#Ltz o KfoMZnUKMLfi: 

^y-;b3 Ornl T'^Ufco SaE*i?yf-;l/X;U7* 

25 *->K-S?^Doy^>-y^y-^*ffli%TIIIS*U«iftA« (2 3) 
9 8lmg*ifc 0 (iR^:9 8%) 

HRMS (m/z) : found 5 5 1. 1 8 2 9. calcd 
5 5 1. 1 8 4 5 [C35H 25 N 3 04<i:LT] 
IR(KBr) : cm" 3 2 5 7. 1 7 4 0, 1 6 7 5. 1 6 2 0. 
30 1571, 140 2, 124 6. 1178 
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'H-NMR (3 0 0MHz, DMSO-d 6 ) :<5ppm 11. 46 
(2H. s) , 8. 79 (2H, d, J = 8. 5Hz), 7. 53 
(4H. d. 8. 5Hz), 7. 3 5-7. 4 4 (8H, m) , 
7. 02 (2H, dd, 8. 5. 0. 8Hz), 5. 25 (4H, 
5 s) . 3. 1 3 (3H. s) 

■to ftoT. *$8ipj©4fc£&tit b&tbtottzmfintooviMmMti, 



15 



20 



25 



30 
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ft # © iS ffl 

( i ) -m. 




[1] 



*^fiift7;M^U7$y« % ^<£&7,M^U7$yg N k Kn*->£, 
7;ua*^g. ft»7;io*s/a;M-:.=. 
^Ss fi87;l/*y>>OM-*S/*x Xl*l~2{l©b Ka*->gT*g&$ft 
T^Tt>«Uvfi»7;MvPg£*U R'JiTk*^ 7iys, 

7 = yg. fift7^;-f^7;;s, t;i»7^7syi, 
7;Mvi/7:;yg, t Kn*->g. ft*7;i/3*->*^ 75^3+i/i, 7 
^M^ug, fii7;^/^M:-^S, 7 ll-;i/*7;u^;i/gX(ii£iia7 
;u*;ug (Mi£IS7^y>f;i/7$ /g, ^ey <&W.T )V*)\,t i J g. 
«7W7Ui, &il&7;i/3*->g. 75;U3*«>g, 77;^^ 
i£IR7;i/+;i/*yu^-;i/g % 7 >J wi/#;i/^;i/g&tm*ft7;u*;i/gte# 
/i/*:**>;wg, a^t-r^g. x;u*g. rum, ->7yg, 
7;U*^7 = yg N i?ti»7m7;;i, t Kn*->g, l~3*@©t 
Ko*->gX(il~3<@©k Ku**>glcj;oTg£SftT^Tt>«UM£& 
7;P*;l/g£W UT V >T *> J: l ^i^lK Cf^Df >]j§R^ £ £iU 0 § 
tfftS 1 ~5ffl©g&g£WLT^Tt>J:^) U R 2 li~ SS^^ 

(2) X'RtfX^t Ko + vgTfc'K R»#**RFF. 7i;S, 
5*7 5 ygXlil~3<l©t KD^vSJCck-,Tfig|$ti/:{£«!i7^yl/ 
7 ;;St'*^ R 2 *<-7;u h *>;l/gT&£ r. i*4#at"rs»*ig 1 Eft 

(3) X'RCFX»#t Ko***-e*9, R'#**«FK 7i;i, 
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ifrTi /SX(i 1~3<1© t Ko+->ajc«koTlt8l$ti^fi«7yi/*^ 
7 i J ST& 0 x R > d y ->;l/ »J #7 7 y fWPST* 

(4) X'MX^hKD^->S^!3, R'#**BH% 

i iE«©*fc£«5 0 

$;U7$ /SXtel~3<l©t KD*>»c*oTmfc£ftfc<S»7;i>*;i> 

(6) X'SCFX^tKo+'/It**), R'ttJWMfK 7^S, *;u 
$ JIT $ ygXIi 1 ~3<I® t KP*v/Siw < koTgg|$tl^M7>'l/^ 
7 ST* tlx R 2 &7? bt'^J : s Z>Z££ft&t-?Z>m*I% 

(7) X'&tfX 2 #t Kp + vST'&O. R 1 *^*^ 7;/S> 
^U7^ /SXI*l~3<l©t KP^i/S^ e koTg^$n^<£«B7^+;l' 

(8) -»S 




N, 



[2] 
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R3 




[13 -a 



(9) X«RCFX«*<bKD*.>*?*»K R»3^**«^ 7$ygXI*l 
(1 0) Z«I*fflDtSft**#t««tt«!^ *y*oX';^^«KJl 

is (i i) m**ftftir*ifcf3*irr*ik&*^ t^o^'jn x? 

DUD^iy^X (Sac charothrix 
aerocolonigenes) ATCC 3924 3 ftXlt 

20 S-<h£ft&<h«ffiffi£aj„ 



25 



30 
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